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© Information storage and monitoring system for health centres. 



© A method of storing and monitoring patient-re- 
lated information in a health centre, wherein each 
patient is provided with a patient-connected elec- 
tronic data carrier which can be read out and re- 
programmed, that the patient-related data are stored 
both locally in the patient-connected electronic data 
carrier and centraJly in a central computer, and that 
the locally stored data are compared in predeter- 
mined situations with the centrally stored data and 
that the two types of data are matched, rf necessary. 
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INFORMATION STORAGE AND MONITORING SYSTEM FOR HEALTH CENTRES. 



This invention relates to a method of storing 
and monitoring patient-related information in a 
health centre, and to a system suitable for the use 
of this method. 

At present, in the medical world medical data 
of a patient are recorded and monitored in different 
ways. An important phenomenon in hospitals is that 
the medical data of a certain patient are recorded 
in different locations in the hospital and on different 
media A known option is the patient file attached 
to the foot of the bed. The link between the patient 
and this file at the foot of the bed is made by 
comparing the patient number of the file with the 
patient number, which, optionally encoded, is re- 
corded on a bracelet worn by the patient. A large 
part of the total of medical information related to a 
patient such as information on tests that have been 
run and about medication is stored in a central 
processing unit in the hospital. 

Accordingly, for diagnosing, various kinds of 
data must be used of which a part is stored locally. 
It will be clear that such a procedure is laborious 
and increases the risk of errors or mix-ups. It can 
also be observed that the procedure described 
makes it more difficult to check, monitor and treat 
the patient, which is to be done on the basis of all 
medical data and cannot be carried out optimally 
because each time it takes a relatively long time to 
gather the relevant information. 

Finally, in many cases only a part of the medi- 
cal data can be kept up-to-date due to limited 
medical and nursing staff. The missing part of the 
information might for instance relate to whether a 
certain procedure, treatment or medication has 
been performed or not. 

It is an object of the present invention to over- 
come the above-mentioned drawbacks and gen- 
erally to provide an effective method of storing and 
monitoring information in health centres. To that 
effect, a method of the type described hereinabove 
is characterized according to the invention in that 
each patient is provided with a patient-connected 
electronic data carrier which can be read out and 
re-programmed, that the data related to each pa- 
tient are stored both locally in the patient-con- 
nected electronic data carrier and centrally in a 
central computer, and that in predetermined situ- 
ations the locally stored data are compared with 
the centrally stored data and that the two types of 
data are matched, if necessary. 

A system for the application of the method is 
characterized according to the invention by a cen- 
tral computer where the patient-related data are 
centrally stored and at least one electronic data 
carrier that can be read out and re-programmed, 



where patient-related information is stored locally. 

The invention will now be further explained and 
illustrated with reference to the accompanying 
drawing. 

5 The single Figure schematically shows the data 
streams as they occur in respect of a patient in a 
health centre. The data storage and monitoring 
according to the invention is based on the possibil- 
ity of local storage of data in a patient 1 in a 
to programmable electronic data carrier, sometimes 
referred to as responder,' for instance a bracelet 
that is hard to remove and comprises one or more 
integrated electronic circuits. Preferably, use is 
made here of contactless data transmission based 
is on electromagnetic identification principles, as set 
forth by applicant in for instance NL Patent No. 
176404 and NL patent application 8601021. In 
summary, the principle is that a responder com- 
prising a coded electronic circuit provided with a 

20 resonance circuit is brought within an interrogation 
field generated by a transmitter-receiver. If the res- 
onance circuit is attuned to the frequency of the 
interrogation field generated by the 
transmitter/receiver, the (coded) disturbance of the 

25 electromagnetic field caused by the responder can 
be recognized by the transmitter/receiver. Further, 
NL patent application 8601021 describes the princi- 
ple which enables re- programming, i.e. modifica- 
tion of the code of the responder by means of the 

30 same transmitter/receiver. The code represents the 
data associated with the patient 

In the data storage and monitoring system ac- 
cording to the invention the patient is provided with 
a re-programmable electronic responder 2, for in- 

35 stance in the form of a bracelet. Recorded in this 
responder is first of all a unique identification num- 
ber associated with the patient, optionally together 
with the personal details of the patient in question. 
The identification number and the personal details 

40 correspond to those stored in the central computer 
3 of the hospital. 

A number of procedures revolving around the 
patient will now be described successively. Of im- 
portance is that the data are stored locally, be- 

45 cause procedures that are interrelated are not al- 
ways carried out at the same time. 

For the data transfer from a patient 1 to the 
central computer 3 and vice versa, prsfstably-a 
portable_han d termin als- comprising a ko yboQr d-5 

so and a disp lay 6 is used . The hand terminal can 
temporarily store information and transfer it, for 
instance in a combined load and data transfer 
apparatus 7, to the central computer 3, as indicated 
schematically by an arrow 8 and a line 9. The hand 
terminal 4 can also transfer data from and to the 
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patient's data carrier formed by the responder, as 
schematically indicated by the arrow 10 and prefer- 
ably offers the additional option of printing certain 
information on paper to permit visual checking in 
the case of malfunction of the apparatus. Prefer- 
ably, all data transfer is contactiess. 

In the description of the procedures it is as- 
sumed that a single terminal is being used, but 
more terminals may be involved, for instance for 
the various departments. 

Letter A schematically indicates a procedure 
where a specialist, schematically designated S, ac- 
companied by nursing staff, comes to the patient to 
make a diagnosis and wishes to confirm this di- 
agnosis on the basis of a number of blood tests to 
be run, for instance a glucose level assay. First of 
all, the data which relate to the identification of the 
patient and are stored in the data carrier are de- 
tected by means of the hand terminal and stored in 
the hand terminal. Then the desired laboratory 
tests and/or other tests to be run by means of 
diagnostic apparatus such as X-ray apparatus, ul- 
trasound apparatus, CT (computer tomography) ap- 
paratus, are entered into the hand terminal by 
means of the keyboard 5 and stored. 

Then all this information is written back into the 
idata carrier (responder) and, using the printer built 
into the hand terminal, a print 11 is made of this 
information, which is subsequently stored in the 
patient file. 

After one or more patients have been visited in 
this manner, and the information associated with 
these patients has been stored in the hand terminai 
4, this hand terminal is placed in the combined 
load and data transfer apparatus 7 and automati- 
cally all information is transferred to the central 
computer via a suitable line, schematically indi- 
cated at 9. 

After this data transfer the information in the 
hand terminal is erased and thus the terminal is 
ready for use for other patients again. 

The specialist in question can afterwards add 
any additional information to the patient data that 
are already stored in the central computer. This is 
schematically indicated by the line 15. The added 
or modified information must be reported to the 
department of the patient in question so that later 
verfication and matching is possible. 

The hand terminal may be provided with for 
instance a sphygmomanometer, so that such in- 
formation, too, can be transferred directly to the 
central computer without risk of confusion. 

Procedure B concerns the gathering of body 
fluids, such as blood, necessary for laboratory 
tests. Beforehand, the identity and the medically 
relevant information of the patients to be visited, 
determined in procedure A, is read in from the 
central computer into the hand terminai. To that 



end, again use can be made of a load and data 
transfer apparatus 7. When the nursing staff comes 
to a certain patient, the operations to be performed, 
as determined in procedure A, are read in from the 
5 data carrier into the hand terminal and compared 
with the information coming from the central com- 
puter. In the case where additional information has 
been added or changes have been made, such 
information, after verification, is added or modified 
w in the data carrier. 

In the case where blood samples are taken, all 
relevant information is transferred to a data carrier 
13 connected to the blood sample tube 12, as 
schematically indicated by an arrow 14. In this way 

75 the information is locally coupled to the blood 
sample in the tube 12 and the chance of a mix-up 
with blood samples of other patients is virtually nil. 
In the laboratory schematically indicated at L the 
blood samples in question are often subjected to 

20 several assays. For that purpose the samples must 
often be divided. When such division is being ef- 
fected, it is important that each time the relevant 
information is coupled locaily to all divisional sam- 
ples. The analyzing apparatus (not shown) is 

25 equipped with a reading device capable of reading 
out the information from the sample tubes 1 2, so 
that this analyzing apparatus can be controlled 
entirely by the local information in the data carriers 
13 linked to the sample tubes. In this way, here, 

30 too, any mix-ups are precluded. In the analyzing 
apparatus, optionally linked to the central com- 
puter, as indicated with a line 16, verification can 
take place again, whereafter the measured values 
found are returned to the central computer again. 

35 Further, these measuring values are printed by 

the analyzing apparatus or by the laboratory staff in 
a report. Procedure C concerns the diagnosis 
and/or treatment of the patient with, for instance, X- 
ray apparatus, CT apparatus, radiologic apparatus 

40 for irradiation or other apparatus. This is schemati- 
cally represented by block DT. Here, coupled to 
this apparatus, the data carrier 13' can be read out 
into the apparatus of the transported patient 1 ' by 
means of a reading device and it can be verified 

45 whether the right patient is receiving the right treat- 
ment. Further, the results of the various diagnosis 
and treatment systems can be automatically linked 
to the identity of the patient. The relevant appara- 
tus is preferably coupled to the central computer 3 

50 via a line 17 and may be provided with a terminal. 
Optionally, a hand terminal can be used again and 
an intermediate station 7. 

Procedure D concerns the line of distribution of 
medicines and food between the dispensary or 

55 kitchen AK and the patient. The medicines are for 
instance packed in appropriate containers 18 which 
are also provided with a data carrier 19. The rel- 
evant information is transferred from the central 
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computer via a schematically indicated line 20 to 
the data carrier 19 of the container 18. At the 
patient end, by means of a hand terminal a verifica- 
tion takes place of the information in the medicine 
container and that of the patient Via the hand 
terminal this verification can also be transferred to 
the central computer so that it is recorded whether 
this verification has taken place. 

For the distribution of food 21 , in the case of 
diets, the same procedure can be employed. 

(t is observed that after perusal of the above, 
various modifications will readily occur to anyone 
skilled in the art Thus, for instance, there may be a 
fixed connection between the dispensary or kitch- 
en, or diagnostic or therapeutic apparatus and the 
central computer, as shown, but the connection 
may also be effected through hand terminals and 
an apparatus such as the load and data transfer 
apparatus 7. Further the data carrier of a patient 
may be constructed as a bracelet with a special 
fastening which can only be undone with a special 
tool. Further, besides body fluids, also tissue speci- 
mens or x-rays and the like can be provided with 
local data carriers. These and similar modifications 
are considered to fall within the scope of the inven- 
tion. 



Claims 

1. A method of storing and monitoring patient- 
related information in a health centre, characterized 
in that each patient is provided with a patient- 
connected electronic data carrier which can be 
read out and re-programmed, that the data related 
to each patient are stored both locally in the 
patient-connected electronic data earner and cen- 
trally in a central computer, and that in predeter- 
mined situations the locally stored data are com- 
pared with the centrally stored data and that the 
two types of data are matched, if necessary. 

2. A method according to claim 1, characterized in 
that for reading out from the the data carrier, tem- 
porarily storing, exchanging with the central com- 
puter and writing into a data carrier patient-related 
data, at least one hand terminal is used, which can 
communicate with the central computer via a load 
and data transfer device. 

3. A method according to claim 1 or 2, character- 
ized in that patient-related material intended for 
tests, is provided with at least one second elec- 
tronic data carrier that can be read out and re- 
programmed, In which the patient-related data are 
stored. 

4. A method according to claim 1 or 2, character- 
ized in that medicines or foodstuffs intended for a 
patient are provided with at least one second elec- 
tronic data carrier which can be read out and re- 



programmed. 

5. A method according to claim 3 or 4, character- 
ized in that for writing in and reading out and 
checking the data of said at least one second 

5 electronic data carrier, a hand terminal is used. 

6. A method according to any one of the preceding 
claims, characterized in that diagnostic and/or 
therapeutic apparatus is provided with a terminal 
that is connected to the central computer for data 

w exchange with the central computer and with a 
patient-connected data carrier. 

7. A method according to any one of the preceding 
claims, characterized in that the doctor in atten- 
dance writes information about the treatments 

75 and/or tests to be performed into a patient's data 
carrier by means of a hand terminal. 

8. A system for storing and monitoring patient- 
related information in a hearth centre, characterized 
by a central computer in which patient-related data 

20 are centrally stored and at least one electronic data 
carrier that can be read out and re-programmed, in 
which patient-related data are stored locally. 

9. A system according to claim 8, characterized by 
at least one portable hand terminal which can ex- 

25 change data with both said at least one data carrier 
and the central computer. 

10. A system according to claim 9, characterized 
by at least one load and data transfer device via 
which said at least one hand terminal can commu- 

30 nicate with the central computer. 

11. A system according to any one of claims 8-10, 
characterized in that for each patient a data carrier 
is provided and that for patient-related test material 
at least one second data carrier is provided. 

35 12. A system according to any one of claims 8-11. 
characterized in that for medicines or food intended 
for a patient a data carrier is provided. 

13. A system according to any one of claims 9-12, 
characterized in that the data carriers) and said at 

40 least one hand terminal are equipped for contact- 
less data exchange. 

14. A system according to any one of claims 9-13, 
characterized in that said at least one hand termi- 
nal is provided with a printer for printing data on 

45 paper. 

15. A system according to any one of claims 8-14, 
characterized by diagnostic and/or therapeutic ap- 
paratus which is connected with the central com- 
puter and provided with a reading device for read- 
so ing the data stored in a data carrier. 

16. A system according to any one of claims 8-15, 
characterized by analyzing apparatus for analyzing 
material coming from a patient, which analyzing 
apparatus is provided with a reading device for 

55 reading data stored in a data carrier. 

17. A system according to any one of claims 8-16, 
characterized in that the dispensary and/or the 
kitchen of the health centre are connected with the 
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central computer and are provided with a device 
for writing data in a data carrier that can be re- 
programmed and read out. 
18. A system according to any one of claims 8-17, 
characterized in that one of the data carriers con- 5 
nected with a patient is constructed as a bracelet 
with a special fastening. 
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